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Naive matrix element
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off-diagonal kinematics like GPDs

P=3(p+p) A=p —p
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Parametrization:

[Spin-0: MeiBner, Metz, M.S., Goeke, JHEP 0808 (2008), 038 ; Spin-1/2: MeiBBner, Metz, M. S., JHEP 0908 (2009), 056;
Gluons: Lorcé, Pasquini, JHEP 1309 (2013), 138]
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GTMDs with staple-like Wilson line: ‘Unifying functions’ of GPDs and TMDs
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Wigner function in Quantum Mechanics:  P(z,p) =

Wigner Distributions in QCD:
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= Fourier transform of GTMDs p[”<BT,kT,:c,S)=/(2W)2e ArBr i (g ¢ — 0, kp, Ag)

Formulation of Quark OAM and Spin-Orbit Correlations:
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Logarithmic divergence for Wilson lines along the light-cone!
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Evolution of GTMDs

Operator of GTMDs = Operator of TMDs = identical evolution
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Input function:

Gaussian model at low Qg
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GPD model:

Hi(x, & =0,t; 1= Qo) = fi(z;Qo)e™

Evolution:
kT - distribution flattens out at larger Q
just as TMDs do...
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Transverse Momentum Transfer At = complicates Fourier - Transform

1) Perform kr - integration => GPD H = analytic expression ©
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2) Perform Fourier - Transform = GTMD F4 1 = numerics =
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modified Bessel function

What can be shown analytically: What can be shown numerically:
1) Wilson Coefficients are real (¢=0) 1) Limit 5 — O seems to exist
2) At =0: Recover the TMD result 2) no At - dependence (work in progress)
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Summary

+ GTMDs with staple-like Wilson line:
Unifying functions of GPDs and TMDs

* GTMDs allow for a quantitative formulation of OAM
and Spin - Orbit Correlations in the nucleon

« perturbative QCD: renormalization & evolution
identical to TMDs, Soft Function crucial

* Wilson Coefficients for small bt OPE (= large kr): more
complicated due to spurious At (& &) - dependence



